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PREFACE

The work upon which this report was based was financed in part

by funds provided by Mississippi-Alabama Sea Grant.

The theoretical and computational developments were undertaken

jointly by researchers at the Bureau of Business Research at the

University of Southern Mississippi and the Department of Agricultural

Economics and Rural Sociology at Auburn University.

Any errors of fact, logic, or judgment in the report are the

responsibility of the authors.
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I. IiHTRODUCTION

The motivation of this research is to provide an estimate of the

magnitude of waste in the coastal counties of Mississippi and Alabama. The

analysis is focused on three main categories of pollutants which are:

�! Water Effluents,

�! Ai r Pollution,

�! Solid Wastes.

The coastal counties included are: Hancock, Harrison, and Jackson

in Mississippi and Mobile and Baldwin i n Alabama. As a uni t, these counties

comprise an important economic section with an anticipated vital growth in

population and commerce.

Some of the mos t prominent industries in this region are naturally

those related to commercial and recreational fishery as well as tourism.

Hence, the quality of water is directly linked to the future production

opportuni ties of these industri es. That i s, water pollution imposes an

external burden that could hampe~ thei r growth and perhaps thei r survival.

Bell and Canterbery [2j indicate that economic losses due to water

pollution may result from reduced marketability and reduced biological

productivity of marine resources. They estimate the potentially productive

shellfish areas closed in 1971 due to pollution at 118,460 acres for both

the Mississippi and Alabama coastal region.

In addition to water pollution, both air pollution and solid wastes

have serious consequences in that they threaten wildlife and natural re-

sources and may ultimately cause il lness and premature death to people [6].



The literature of the last decade is rich in references to the

adverse nature of pollution. Many popular books and essays were written to

dramatize the plight of our habitat. Most take the view that economic

growth resulting from the application of science is at the heart of the
problem. Such books as those written by Zwick and Benstock [l8], Commoner

[4], Battan [1], Benarde [3], and DeBell [s], made it quite clear that a

sense of urgency prevai Is among ecologists, economists, politicians, and,

most important, private citizens.

Since most environmental abuse is attributed to the growth of output

of goods and services in the recent years, it became necessary for economists
to evaluate the consequences of such growth. Their task is two-fold: first,

there should be an assessment of the severi ty and extent of the envi ronmen-

tal problem; second, there should be an attempt to provide answers to ques-

tionss such as whether it i s necessary to curtai 1 the economic growth or

whether it is possible to maintain such a growth without abusing the environ-

ment.

Through cooperative efforts among researchers at the Bureau of Business

Research at the University of Southern Mississippi and the Department of

Agricultural Economics and Rural Sociology at Auburn University, research

into the economic-ecologic trade-off in the coastal counties of Mississippi

and Alabama was undertaken. The approach of this research followed broadly

methodologies adopted from the input-output techniques.

This research is the second portion of a three stage effort. A

repo rt on the first portion, an economic evaluation, was completed in 1978

[~] ~ A third report which attempts to link the economic-ecologic activities

of 'the region will be completed later this year.



I I. METHODOLOGIES FOR ESTIMATING PHYSICAL QUAINT
OF POLLUTANTS

MISS ISS IPP I-ALABAMA COASTAL COUNT I ES

The estimates of the total physical quantities of poll«»ts

the coastal counties of Mississippi and Alabama were obtained gh«ugh aggre

gation of separate estimates, one for Mississippi coastal counties and the

other for Alabama coastal counties. Sources of data were gh«epo«s

published by the Bureau of Business Research, Universi gy of Southern Missis

sippi [zp], and the Agricultural Experiment Station. Auburn Univer»ty [8j.

Data for the coastal counties of Mississippi were gathered from various

sources. Water effluent loadings were basically deri ved from 1977 waste

water treatment facility printouts provided by the Mississippi Air and Mater

Pollution Control Commission  MAMPCC! [7]. The majori gy of industrial process

waste water contributed by commercial establishments and households were

estimated using PAWPCC printouts as well as secondary sources.

guantities of air pollutants for the Mississippi coasta] counties were

derived from national data published by the Environmental Protection Agency

[I5 and 16] and from studies of other areas [17]. Sol i d waste data were

obtained primarily from per-capita solid waste factors [xz], For further

details, the reader is referred to [9!.

Data for the coastal count i es of Al ab ama we re gathered from vari ous

sources also. For industrial firms a sign! f> cant porgi on of wager effluents

data were gathered from files maintained by tne Alabama Water Improvement Com-

mission  AWIC! or from the Mobile 208 study [l4]. All firms with significant

discharges made directly to stream segments had their monitoring reports filed



with the AWIC. Any firm in the region for which there was no file either

had no signi fi cant or measurable discharge, or discharged to a municipal,

semi-public, or private treatment facility. Accordingly, the discharge of

muni ci pa 1 t r eatment f a ci 1 i ti es was then al 1 oca ted to the industrial se cto r s

on the basis of their employment, the assumption being that the waste was

primari ly "sanitary waste."

Air pollution emissions data for the A/abama coastal counties were

also obtained primari Iy from EPA publications I15 amd 16]. For solid waste

data, the majority of estimation factors came from Sal vato [13] and Niessen

[11 and 12].

For further description and analysis of data collection and estimation

procedures, the reader is referred to the Alabama report I8].



I II. TKE ENVIRONMFNTAL STRUCTURE
MISS ISSIPP I-ALABAMA COASTAL COUNT I ES

In cases where there was disparity between the two components of

environmental data, an effort was undertaken to make them compatible. This

effort has taken two forms. The first involves the classification of the

economic activities of the two regions into producing sectors and households.

Each producing sector comprises a set of industries. The pattern adopted in

this study follows the procedure used in the economic portion [9]. There,

the economic activity was divided into 26 endogenous sectors and a household

sector. The second effort involves the allocation of physical volumes of

pollutants to the proper economic sectors.

For this purpose, environmental data that appeared in the separate

reports for the coastal counti es of Mississippi [Io] and the coastal counties

of Alabama [8] are summarized in Table 1 and Table 2, respectively. It can

be observed from these tables that, the effluents chosen to be included in the

aggregation are those for which data are available in common for the two

regions.

The three main categories of' pollutants which were common to both

studies were:

Mater Effluents

Maste Mater

Nitrogen
Sulfide
Flouride
Phosphate
Zinc
Cadmi um
Iron

Chromium
Aluminum

Copper



Nickel
Lead

BOD  Ab n o rma 1 !
Suspended Sol i ds
Oil and Srease
Phenols
Organic Carbon

Air Pollution

Ni trogen Oxi de
Sul fur Oxides
Carbon Monoxide
Parti cul ates
Aldehydes
Hydrocarbons

So 1 i d Was tes

Sol i d Was tes

The combined basic structure of the environmental matrix for the

coastal region of Mississippi and Alabama is given in Table 3. This table,

which is cons tructed through the aggregation, item by i tem, of Tables 1 and

2 contains 26 rows representing the endogeneous sectors, one row representi ng

households, and 25 columns. The fi rst column headed Waste Water is water

parti a'l ly treated or non-treated whi ch is discharged to natural waters as a

consequence of the economic process. The other 24 columns are net unpriced

loadi ngs of water effluents, air emissions, and solid waste from the area's

economy i nto the environment. The uni ts of measurement di ffer but, when

appropri ate, were gi ven i n tons per year. The coeffi cients in the table

represent values estimated for the year 1977.

An examination of Table 3 reveals that some producing sectors have no

environmental data. There are several reasons for these omissi ons: the

unavailability of data in publi shed form, the impossibility of obtai ni ng
information directly, or the relative insignificance of that pollutant to

that sector.

A ranking of pollutants according to economic criteria as represented



by the Producing sectors is given in Table 4. The information in this table

Provides a b~sis for identifying and comparing the sectors in terms of their

relative importance in generating volumes of pollutants. For instance,

ranking for sulfides, Chemicals and Allied  Sector 13! is ranked highest among

the producing sectors in its contri bution . The lowest contribution i s by

Lumber and Wood  Sector 10!.

Table 5 gives the volume of pollutants per $10,000 of output. Each

entry in the table represents the magnitude of pollutants per $10,000 Pro-

duced. For i nstance, Food Processing  Sector 8! contributes .476 million

gallons of waste water, .015 tons of nitrogen, .028 tons of BQD, .049 tons

of suspended solids, .025 tons of settleable solids, .013 tons of oi 1 and

grease, .G18 tons of ni trogen oxide, .067 tons of sulfur oxide, . 001 tons of

carbon monoxide, .035 tons of particulates, and 3.2 tons of solid waste for

each $10,000 produced during one year.

It thi s manner, a comparison can be made among sectors in terms of

the production of pollutants per uni t of sales, a unit being defined as

$10,0QO of output. It is necessary to mention here that the values given

i n the table represent the "di rect" envi ronmental effect of $10,000 of

sectoral sales. The "secondary" environmental effects resulting from the

i nterindustry sales and purchases wi'll be gi ven in a later report.

Table 6 r anks the producing sectors in terms of the environmental

factors for each $10,000 of' sales. For instance, Sector 11 produces more

phosphate per $10,0QQ of sales than Sector 27, and this sector in turn
produces more phosphate per $10,000 than Sector 15, and so on. A look at
Table 4 and Table 6 will reveal that the two types of ranki ng give different

results. In Table 4, the ranking is based upon total magnitudes, while in

Table 6 it is based upon a uni t of production of $10,000.



Table 7 gives a review of each pollutant separately. For each pollu-
tant, the top five sectors that contributed the highest direct loadings are
specified and the results displayed as percentages. For each of the resi-
duals the top five contributors accounted for the majority. Some residuals
as indicated by this table are shown to be contributed entire'ly by a single

sector. For instance, sulfides are produced entirely by Chemicals and Allied

 Sector l3!.
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TABLE 7

PERCENT OF TOTAL POLLUTANTS
ATTRIBUTABLE TO THE TOP FIVE SECTORS BY POLLUTANT CATEGORY

MISS I SS IPP I-ALABAMA COASTAl COUNTIES

Sector
PercentSectorPercent

Ca dmi umWaste Water

72

28
15

13

Iron

7Z
28

13
15

Chr omi um
Sul fides

13 100

Al uni numFlouri de

13
14

99
1

93
7

13

15

~Phos hate

10
19

93
7

2inc Nickel

15
13

81

19

13
16
ll

8
27

27

11

13

25

27
11

13
21

24

ll
3.3
16

15 9

63

30 5 1 1

37
34

10 9 3

61
17

10 3 2

47

42 7
2 2

11

13
10
17
16

7415 7 2 2
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PercentSector
Sector Percent

Lead

BOD

Phenols

20 99

17

13

11
10

11
27

13 8
25

27
8

25
13
21

13
10
11

13
10
11

Oil L Grease

90
6
3
1

63
15

9 4 4

95
3
1

31

20

20

17 4

84
14

2

84
14

2

TABLE 7  Cont!

20

11
13
24

18

27
20

2
7

20
27

2

11
14

20

24 7
19
11

27

20 2 7
13

27
10
21

8
15

Sulfur Oxide

Carbon Monoxide

Particulates

~Aldeh des

Total H drocarbons

Solid Waste

72

7
6

3

55
34

4 3
1

27
14

12

10 9

23

13
12

9 9

66

20 7 1 1

40
13
ll

6



IV. EVALUATION OF THE MODEL

The purpose of this report is to determine the physical magnitudes

of air, water, and solid waste pollution generated through the economic

activities of the coastal region of Mississippi and Alabama. It is a

joint effort undertaken by two separate study groups in Mississippi and

Alabama. Although there was coordination in developing the models, it

was necessary for each unit to construct its own model for its own coastal

region. The combined information common to both regions was extracted and

adapted to produce this report. Therefore, no detailed explanations of

sources and uses of data were given. Instead, the interested reader is

referred to the individual sources [10 and 8] for further reference.

The bulk of time and effort for both studies was devoted to finding

data to fill cells in a matrix. Some of the data were readily available

in a useable form. Others had to be generated through various estimation

procedures such as adaptation of data of other regions, the use of national

data, or the use of factors established by engineering and scientific metho-

dologies. Hence, each study group had to rely on available sources of

information in its own region.

Even though the separate studies used principally similar techniques

at arri ving at the results, some differences naturally occur. Therefore,

due to such shortcomi ngs, the reader is cauti oned to keep in mi nd the neces-

sary qualifications when interpreting and applying the results of this

report.

27



BIBLIOGRAPHY

New York: Anchor Books, 1966.Battan, Louis J.

Bell, Frederick W., and Canterbery, E. Ray. Benefits from Water
Pollution Abatement. National Technical Information Service,
U.S. Department of Commerce, April 1976.

Benarde, Melvin A. Our Precarious Habitats. New York: W.W. Norton
8 Co., Inc., 1970.

Corlnoner, Barry. The Closin Circle: Nature Man and Technolo
New York: Bantam Books, Inc., 1974.

DeBell, Garrett, ed. The Environmental Handbook. New York: Ballantine
Hooks, Inc., 1970.

Enthoven, Alain C., and Freeman, Myrick A. III, ed. Pollution Resources
and the Environment. New York: Norton 8 Company, Inc., 1973.

Mississippi Air and Water Pollution Control Commission. NPDES Self
Monitorin S stern Data Summar Re ort. Unpublished Computer Printout.
Jackson, Mississippi, March, 1978.

Nelson, Robert G., Hardy, William E. Jr., and Flynn, John B. The
Economic and Environmental Structure of Alabama's Coastal Re ion,
Part II: Environmental Structure. Department of Agricultural Economics
and Rural Sociology, Agricultural Experiment Station. Auburn Uni ver-
sity  in press!.

Nissan, Edward, Williams, D.C., Green, Trellis, Hardy, W.E., and Nelson,
R.G. An Economic In ut-Out ut Anal sis for Nississi i-Alabama
Coastal Counties. Bureau of Business Research, University of Southern
Nlsslssippi.

10. Nissan, Edward, Williams, D.C., and Green, Trellis. Linka es Between
the Econom and the Environment of the Coasta'l Zone of Nississi i,
Part II: Environmental Nodel. Bureau of Business Research, University
of Southern Mississippi. June, 'l919.

12. Niessen, Walter R. "Estimation of Solid-Waste Production Rates." In David
Gordon Wilson, ed. Handbook of Solid Waste Mana ement. New York: Van
Nostrand Reinhold Company, 1977, pp. 554-574.

13. Sal vato, Joseph A., Jr. Environmental En i neeri n and Sanitation . 2nd
Edition. New York: John Wiley L Sons, Inc., 1972.

11 Niessen, walter R. "Properties of waste Materials." In David Gordon wilsoE
ed. Handbook of Solid Waste Mana ement, New York: Van Nostrand Rein-
hold Company, l977, pp. 10-62.



14. South Al abama Regional Planning Commission. Water ualit Nana ement
Plan, Nobile and Baldwin Counties Alabama, The Nobile 208 Study Area,
Vol . 4.

I5. U.S. Environmental Protection Agency, Office of Air and Waste Nanagement,
Office of Air guality Planning and Standards. Com ilation of Air
Pollutant Emi ssi on Factors. Publi cation AP-42, Part A. Second Edi ti on.
Research Triangle Park, North Carolina, 1976.

16. U.S. Environmental Protection Agency, Office of Air and Waste Nanagement,
Office of Air guality Planning and Standards. Corn ilation of AirPollutant Emission Factors. Publication AP-42, Part B, Third Edition,
Research Triangle Park, North Carolina, 1976.

17. Victor, Peter. Pollution: Econom and Environment. London: George Allen
and Unwin, Ltd., 1972.

18. Zwick, David, and Benstock, Narcy. Water Wastelands, New York: Bantam
Books, Inc., 1972.


